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1019990049951 2000/1/1 
^1 ^ ^l^Hr ^ ^l^MI ^17>51^ Hl^^. 

^- ^sfai, # ^sfl^ air]^. aij^ ^-^Rr % # 

2f ^g/^) ^-r^JI, ol7>£)^ C-flolE} ^oflo)!- AlJ: 

^ #3 ^1Jl<H] -g-^sH ^ ^Is^- ^71 ^/^ -f-71 aij:-. #3^4. ^ #*l*r- 

» ^"OT-. ^41-8- # 4°l-2.i=^ ^- ^-*H °l7]-s]^ % aij:= ^ s £ 

LCDS.4^3 dM4# # xj^f o^^j j7^^ ^ojEf ^i^ol ^ej^ ^ ^Jl, #x}y] 
U <H)(EMI) hL°]ZL7\ ^l7l€ Sl^Rr -M-7> &4. 

2 
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1019990049951 2000/1/1 

^ #*l2r ^ ^wl*>^ % ^ {Optical Transfer System having 

Transmitter and Receiver} 

A. 

£ 3£r 5. 2<>\} £A]^ ^Al ^ ^^.o]tf|^- ufEj-vfl^ 

S. 5fe £ 3°fl ^1€ ^ sbH^ efl ol *| ^ej-oiwi^. uJ-b}-^^ ^SJEoic}.. 
£ 6(a)~6(c)^r £ 5°fl =sJ.ol^^ ^^*>7l ^ ^-£1- 

7(a)~7(c)^ £ 5<>fl jbsKI^ jg.^ a^s}71 t|-^. s)-^ 

£8^£ 1^1 # ^ ^a] L}.EH)*r l-^£oicl-. 

£ 9ir £ 8^ ^ #*l£l W ^7l» i-hM^- l-^£olcf. 

£ 10£- 5. 9°fl ^ a] 71^1 #4^. ^s.3Eo]t)-. 
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1019990049951 2000/1/1 
51 11(a) ^ ll(b)^ 51 10<H) 51*]^ -£*J- ^a]71^ <^#^ ^llt M-B)-Lfl^ sj-^ 

£ 12(a)~12(d)^ £ lOofl S.*l€ ^ ^7l^ -f-^ ^^^>7l 

£ 13(a)~13(c)^ £ 10^] 51^ ^ ^7]^ -i^*>7l ^tl: 

£ 14^ £ 8^11 ^ c-flolEf 4^ ^ ^ t-J-Ej-iflfe ^ 

£ 15 (a) ^ 15(b)xr £ 14^1 51^ z\] o}^ i±<g ^ ^ <£7}5)^ $| 

£ i6^ £ i4o)i js^m °i-§-tb ^ ^-a- M-nfifl^ $s-^^mo] 

A. 

51 17£r ^ ^ US. tQ-^S.^ - *I19 ^ SLU] 

£ 18£r 51 14*1] 51^ ^ll5fl^l^-» ^P-^I^ ^Bj-tfl^ ^|S-5Lo]cf. 

51 19^ 51 14<^1 51 a] ^ ^-7l2|-^-# ^-^]^ AS. ^-bHAtt 1-^51o]cK 
51 20£r 51 16<*ll 51 >Hl540 ^7fl<5] ^1-^3°! flf^olcf, 
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■=?-«] *rfe # ^ X\^6\] Qifr 5}o]rf. 
<22> ^3 ^-(Cathode Ray Tube:°lS}, CRT) £^E^ e}^g.n Hh*H ^ 

S|] ^M^. H^M-, ^ ^(Liquid Crystal Device: <^}, LCD) £^|E^ t\ 

tilSjfe LCD €\*)^/o}^^zi ^7}^r °) o}^g-=L W]4-2- ^Jr-g. 5-4 

^ vfl^MH 4*1 # ^Mi, 4*1H: ^} J. <>fl 4*fl 31441" 2^ #<*n 

^ifeW^4. LCD ^31^4 t^ig- Ais 

^!^, °H1 4€: tll^t 3*^ #41 4^«3Ht!-4. ^44, <>14 ^-ol tq^]^ a] 

&4. 44*1, ^ls(Low Voltage Differential Signal :<>l*h LVDS)# 

°l-§-t!: ^ ^3. -f^ 413. ^Bfl» ^5r^m ^ LCDsfl^S ##*r^ 5*^ 

<23> asN, 44€ °l-g-*Rr ^2fl^ LCDH.44*r 3W4 ^ *H ^ jflol 

1:1- *}*$4. *14«: 3 -$-41 Sr. ^£2/t|^t AV-g-^-ofl 7>^o] ^ 

€ ^ $14. SEtb, ^#e]M«- *I|#E7> 33 4 #7 r ^g4l 44 ^ 

4 ^ tfl*H Jl^t}-. o]2|- D^oi, ^ ?1H^- S dlolEU- #**Hr 3-?- 
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1019990049951 2000/1/1 
°fl^r, ^^H ^ *\m°) ^ 91^. ^, ^1^1* zJ°l7> 

^Hl: *H1 #*>7l ifj-afl (ElectroMagnetic Interference:EMI) ^#<>1 lHj)£)c>) c|] 
§^o] xgo^ ^ ojr}^ ^flW. 

<24> ^o] ol^zixl-^ ^ll7l#^ 44^, ^ 7>^Sj-uI, 7flo|^- £ 

<26> ^oj. o]s.jl^>^ *|137]#3 3f.*IKr, ^"71 # ^ Al^Eflo] ^ofl 

<27> ojs^^ ^1471 ^Mlfe, ^-71 ^*HH ^ *fl^-g- 

<28> £ o}=j77} *}i=, *j] 5 7l *M1^, ^-7) cHojE} ^ ^ sj^. 

A l^£r, t]7>5]^ *]k\SL Aljr^- ^- AlJ^ € 
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1019990049951 2000/1/1 
<£*}3L, % ^Bfl^ v]x^SL Alls. ^*Kr # ^ Aj^^ci] ^o^a^ a] 

» ^^>ji, jqJMH <y7|-£l^ 31 0 M ^l^lom ^ #3 ^ofl -§-#*H 

-§- % 4°]^^ ^ #*1<M #33^ ^ #^-» # ^115. ^^>jl, ^9- 

tb ^ #*1 (Transmitter)^ ^ = 5}-ol a} ofl flo^, tf r °H^ ^ ^ ^ 7>^^-, 

ifflJEL 3 Jl]^ ^ 3|)o]*) ^5}olB]^- ^H]^rf. «>o]ol^ * ^ ^ 7 r € J f^, ^D" 
#°1 7>^£)^ ti>o)c^i i^J-ZL, BH 6 !^ ^ & 

^ ig^: ^i^l Sltb ^2h°ll £}«fl 4°Hi SE^- 7>^ 
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^/sitf ^ ^ eflt «H<>1^ sis. 

» ^tt^. ^H?-/^ €« J Rr, 3ifMl -S-^SH ^frl- a^sKii, % 

# ^11^ #^ ^IJlS}- *fl2*}^ #^ ^ iL^Rr, ^llW>ol^i 

^I^fH] -§-#*H ^» ^*>^ «M ^7> t^xl^r #ff- ^(summing) ^ 

s] ti]i27l!-^ #^ -tlsef 7fli7l$ ^<y-i: «]ja*>Jl > '^l2^ #^ 

^IJl^ A27\& HlJil^><^ ^46fl -#-§-*Rr Tfll, *fl2#^ 

3^7 *Hl#S? ^JL^f ^fl2#^ 3]f # tq^|^-^>J7, ^^H-M ^JL* # 
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*im# -g-SH ^ ^S]^ 3He}-» ^ll~^ln^ SLtf^sg *!Jl#°11 -§-^H 

€*Kr ^ r-flojE} ^ ^ ^ SZ^*!, *lllBfl*lJf, *fl22fl*lY ^ 

■tfxWJL, *\3, ?_H ^ J2lH^3} Al^># 7 >*H zfzM n allS <>1-M'*l N 

7fl^ ^-Hfl ^ol^-a- *)l25fl*l^Rr N7fl2l -^-eH c-IHb}-^, ~ *fl n fe 

B^3§ 41Jl## Efo|nj 7 }# *flX(l<X^n) ^ -2.*!^ AlJiofl 

^lt4. *7l^-^, ^71 ^ *flX -SLIP'S ^8 

<33> ^-71 ^5^11- o}«7)^^ ( i^l r%e>W ^ ^ ^ ^ 3] 

^ «<^£r, *H^g: -f-Sfl #3 ^SS}- n (^7l 

n^r lol^ <£<q *j^)«lM«?] ^71 ^Ji cflolEf7> ^#^1^ 3)1 ^ 

c-1]o1e}-^e1 ^a. cflol^l- cflo]^ ^ ^ofl flo^ t (a) ~(e)#3l» ^ 

alW. (a)^^lfe, *]S.7} 3*1*] 4^ JLJEL^* g±= m ~ ^ln 
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zW n«]E5. o}^.o] ^ N7 flo] ^ c-flolEj-s.^- ^-Ag^-cf. (d)^^ N7fl^ ^-Efl 

r-flolBl-l-^, *fll ~ ;% ^ SLU\qsS #3 eH^ p^o] 7 >^- €- *HX(1<=X^ 

n) Sl*)^*B Efl^l^-cf. (e)^l^ 3^ *\)°M7} 

^7l ^il CllolEfS.Ai ^^Cj-. 
<34> o]^ ( ^. ^X$o\] a), s ^A] ^]^. ^A] ^-til^ # Al^Efloj] 

A. % ^ *lH7l(10), #^1 ^1(12), ^-g- ^ tH.SLI=(14), # 

#^5.(15), ^-g- ^ r}C|_$_ri(i 6 ) ( ^a] ^1(17)» ^-1- 

H$*l^Bi(Thin Film Transistor : TFT) LCD 2^(19)0] S^^cf. £ 

% Al^^^ LCD S.v|^«q- PC*r°Hl ^-B-* , =l ^ ^^#eflo] 

<36> Hl^^. >flol7l(10)^ PC ^1 ^ ^-^H PCI (Programmable Communication Bus) 

-f-sj-a} ^17>£)^ a]^ S «-e1 R/G/B ^ -tU^ -^71 A] 

JL(HSYNC, VSYNO* ^ Htr, «1 1=1,2. aflo^l (10)^ sq^H <&7}Q t^o]^ o] 
^Hi: ^l^(DE)Sf #3 4]JL(CLKH #7l R/G/B ^ S-cr -^71 

(HSYNC/VSYNC)* «fl3.*| R/G/B ^ ^ 8«]S^ t\z\& ^ 

^€ *r 9XA. 

<3 7> ^ (Transmitter )('12)fe *1H 7l (10)3.^ <y7>s)^ t)^]^- a} jrs. 
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<38> ^-§- % 4oliE(l4)^ ^al^jiS. K^. # SIM*) (Vertical Cavity Surface 
Emitting Laser :VCSEL)sl- ^ 3M*i i=M.£- = 5. ^^t}. SE<£, ^-g- % t\-o]±=_ 
(14)fe ^ #*1( 12)3.^-3 <?l7>£]^ ^ £^ % a]^ ^^tbcf. 

<39> ^- ^SCPiastic Optical Fiber :P0F)(15)fe ^-g- % tM.2.H.(14)«1H 

<40> # cfo]^^(i 6 )^ <gti>^ o_S. IS ^ol_2.t= (Photo Diode)^. ^^i}. 5E 

th *r<Q-g- % ^1-2-^(16)^ ^a]^ ^ Aijr-g. ^ ^lJlS £^-*H #3fM=r. 

<4l> ^a] ^1(17)^ ^Al-g. # T}ol_2_;EL(16)3^r-El <y7}:&)^ ^ Aljr§ ^o.^. ^ 

^l-JL, aIj^ <g-^ ^ ^ ^ a.^-^ ^sfla) rl^j^ ajj^ 4^*_-tf. o) 

«fl , ^IJL^ ^(CLK)^ cflolEf °HM-g. ( DE )ofl -g-#*}-cx) LCD^fl^ 

(19H1 

<42> i_= 1^1 £Al^ # ^ A^lgO} ^A] #*jo|] jit). ^31)3 7l^ 

<43> £ 2^ £ 1^ £A]^ ^Al ^1(12)# M-Hl-tfl^ ^AHlOl 1-^£0]C]-. S. 2» # 

£5^, ^ ^1(12)^ ^ *±W(200), 1:51(220), dl^B)- 333Hr-(240), 

(Phase Locked Loop:°lS}, PLLX270) ^ i=.e!-oltfl(260)« a^tf. 



PLL(270)£r *)*\SL *fl<H7l(10)(S. 1#20<HH #3 ^(CLK)# «93sH °H * 
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^7HH, PLL(270)^r 7l7>(Giga) Hz ^3 Jl^ 
25MHz~112MHz3 ^sf^l- ^1^(CLK)« <g^o.3. SE^r, PLL (270)^ 

71 € #3 4l3L» <>l-8-«H. *I13HH240)4H ^*33fe ^tb 

-S-^^Cnon-ovelapping) #^ ^] Jl!-(CKP)^§- ^^^tf. 

^ J±^f(200)^ ^7^ #3 -g-^SH «l^-2- ^1^71 (10)5.^-3 

^3tt ifKSKEW)# ^ 7 )6\]A^ ^i=. #3 ^ X\l}o) 7 ]& m 

tflcsH *l3. <H^-Hcr ^^r ^3". ^, ^ff ^^-(200)^ tflolE} 7 ]^o] 

#3 ^7} ^-§-^1* s3*Kr ^^Ml, «13-2- t\]°M?} l-^^lTm ^71 ^117} ^# 

3*1 3H- 3J-^°1 wl^^^-5. JS.^ &3-. °1« w ^l^>7l ^«B, ^ iL^Hf(200) 

^33 *1^# ^^-S., 3" t3]E^e^3 ^l^-o] ^^s) E s- ^J-cf. £ 2 

^H, 3 R/G/B ^IJ^r 8«lS(n-l)3. ^3^1, ^l^(CON)^ 4WlM(m)S. ^ 

5Eth ^/^r3 *7l ^ Jl(HSYNC/VSYNC)3 3M3- Sl^fMl- ^l^(DE)^ 5}vffi] 
*fl<H #3- CONS -f-^ ^7>£l^ ^^.S. 7>^g^cf. 

£ 23 ^^1-3(220)^ ^71^ #11 ^1Jl<>11 -§-^H ^ 
»3 *>°1 «3 3.-*- 3m 3 3^- ^^.s 

3 4 *m 31°13°fl ^RVt}. ^, iiEL ^ 1:3 (220 ^-7>3^ 3iT tfii ^Ji^r 

331- #^o|H 21- ^ojEl- a]Eo] ^o] ell^jij. ^.o. e,]^ ^^o] ^-^11- l4El-^ck 
333, 3^f ^ifr ^^1^1 313 3# nfl dlolEl-^ e^]^ 
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7 }^o] #t±. <^i» #oi, ^ ^*}7\ 3^-011 3*1^ ^s^s <a 

1H?€ ^ ^3^^eK220)^ ?fl^^ ifl£| s}ol efl^ ^oif, jl^- 

8*1 J= 2} 7}^ #^51^ t-HolEf ^g^ 7> w. 7> ^ 9w1 e 7 |. 5jt}. 



H 2^1 cfl o] Ef 31 12)-^- (240)^ PLLC270HH ^^£)^ M -*1JL# 

(CKP)ofl -§-#*M i3|f5l (220 ^ ^1 HM^M- tf^t].. 

#7l ^uz}-^ lujs^sl *fl^ cilol^S. ^^tf. oj7]o1H, *fl^ ^o]^ R/G/B 

^ 41$.^, ^1^(C0N)7> ^ ^ 5a tf. ^o1e}7> ^ €^3*1 S^xr^, zj- 

R/G/B ^ ^IJl-I- ^*Kr ^^3)-, ^ol Ajif y]M ^ 

tt^Hr ^^Mlfe ^£7> 9«fl3. ^ &H=K o]J*r z>ol ( c-flolEl- oj-^ aj#ofl 

nJ-BM 1.008Gbps, ^ 1.458Gbps^ T^Sfe % °1 7>^*>cl-. c-flolEl- ^jl^- 

^-(240)^ JL^Sl ^^1 ^ Tflo]^ Al#ol HB>^. ^ 7 >1-S. ^^^Cl". 

^-tj- H.5l-olwl (Optical Driver) (260)^- % ^^1-71 ^«fl ^€ 
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*im 3* #71 #3 zfrzj- a^ cfs. c-flol^-s. £-6>#aJ ^= Aijrjg. 

^^>Jl, ai^^. #i^t}. ^ H^oltf](260)^ ^ # 

£)Jf ^(modulation) ^ wH<H^(bias) t^J- #ofl $)$\ £s ^ ^ *}6\ 

^SfAl^lcf. Sf}-, W =e|-^tf|(260)^ « ^^l^-l- ^^>JL, 

5E 2^ RDL_0UT, GLD_0UT, BLD_0UT^r AA % R/G/B 4]J:# £ 

CONLDJXJT^]- CLKLD_0UT^r ^ % *±s.S- *IH ^lJl(CON)^ #^ ^S(CLK) 

^ 31^. W ^ef-o]^ (260)<H1 ^ 3* ^1^1 71 ^rf. 

S*}^, H.2}o]al(260)^ ^ s| 5.(300), wK)<^ ^ 7} ^(360) 

^ eflol^ jeisH»K 340)1- i^-tbcf. ^sflAi <2]JjL 7^3 (370) ^ 

3H*i 4°l-£-^(14)7> ^1 

£ 3^ wjc 7 J 2)^.(300)^ ^ (310)^4 «H°1^ ^ 

1H)-t-(320)» 5Lf"^. MH— ^ :£| 5.(300)^ ifl^ «J= ^ 7]§ 7]§cl5. 
*H ^ # ^HiLJEL ^ *}o)o]+ ^ ^ 7>^(360)^ 

^-r-°ll ^l^ 0 ! «H<H^ #3)., ^-i- ^Al^ yj-o]^^ ^i^-(VBIA) 

^ 3i^-(VM0D)» 7]-^^. ^7HH, ^ #fKVM0D)^ ^}S. % ^IJl 

^ ^ (SWING) ^» 7}^}7] ^tb St!", w>oH^ €^-(VBIA)^ 

% e,]^o. ^o]e>7l ^i^-S. ^^cf. tiH^i silo] 
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<5i> w>sf go], «flT= 7j ^-¥-(310)^ eflo]^ cfol5.c» ^--g-sHr 

^ 3Hf» ^ tfflS. ^ 7}^ t^Al^lC}. ^7loflA^ Hfl 

&ji <a^^v ^«g-o.s. ^m^. Htb, ^= 7 J 7l§ ^^-(310)^ 

<^7HH, <£A> ^-i^g ^*>7fl -R-^l^Cf. 

<52> H>ol^^ ^ ^ 2 ^^-(320)^ *$EL ^ 7]§ ^<3" ^-*f(310)<*)H 

^ <£^r ^ #3(V01, V02)# «0lJ= ^ 7 )§ ^Jf(310)S ^JEL^a^ 

* ^ <U^*}7]) -8-^1^4. stb, ^ #fr- ^^-(320)^ ^JfolH 7>^ 

<53> £ 30] u}o]o^ ^ ^ 7>^^-(360)^ al-o]^^ ^^(RBIA)^ ^*1(GND) 

o]ofl ^*j-(R30)sf ?lsll^EKC30) ^ ^ ^SKRMOD)^ ^*1(GND) A}o]ofl 

^^5)^ x^J-(R31)2f, ^3fj)A]El(C3l)l- S^McJ-. ^HH, ^*J-(R30)^r w> 
0)0]^ 7}&f>}7] ^*J-o]rf. n^i, ^*J-(R30)^ &o\] o}*H, gflol^ 

cfol^^s. ^75>7) fl^b w}o1o]a #-jf-7> ^^^t^-. SE?h *WR31)£: ^ 
2: *\-% 7}^}7] 4)^ ^^-oltj.. m-sM, *}*J-(R31)^ eflo] 
*i cf 01^.^1- ^-^>7l ^ s-o] ^^^cf. ^3JHE1#(C30, C31) 

<54> eflol^ H.5}ol^(340)^ *im cflo]El-(SIN)* ^>€-«^ ^^U, 
«fl= ^ S]S(300)^Ai ^r^s)^ ^^-(VMOD)^, «1-<>1^^ ^ (VBIAS)# tfv}c$ 
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<55> se^V, s. 32) 7}$ ^*HK370)tt *11H-(R32, R33), ^^(032, C33), 3. 

«)(L31, L32), *i^(R34), ^n^(C34)S. ^&t±. ^, $]^- 7]$ di*>^(370)^r 3] 
o]z\ 2=sH«l(340)£| f^4 f eflclx-] t±o]SLB.a4) ^€ ^ SU^r 7}*$ ±A 

a. wv^^a^ ^-o] t-]lol^7> 1.5Gbps^ -H^r ^sf^S ^5]^ 7]^ 

<56> £ 3°fl ^e|-ol^(260)^ zMim ^S. t^I^e*. ^f, R/G/B ^ 

Jl-I- fl^b 37flsl *]H ^lS(CON)^- ^]S(CLK)# ^ 27^ ^fl^l tfltb 5 

7fl5l JELrq-olB] 5)5.71- ^1^4. <*| 7HH , SjS ^} iJJv&H ^fl^ ^ £ 

<57> Sl 4^ £ 3^1 ^ =e}-ol^ (260)^1 ^ ^ ^)s.(300)» 

91 SjS.£o]rf. £ 4» ^S*}^ MH— 3 5)5.(300)^ 7 J 7]^ ^-¥-(310), 

^ ^ ^^-(320) ^ ^ *fl *!■¥■( 330 )■!• i^-tb^. 

< 58 > £ 4 ^ 7j ^^(310)^ ^Jf(312)S}- °l^b (314)* 

i^-tbcf. hhh. q m^-(3io)^i sa°H, ^^^-(312)^ ^i<y- 

(VCC)^: <im^*} ^^-2] &s\-o\)5L -fr*13*r 3 7 ]§ 

(REF)^r ^tb^k °1» ^*fl, ^ ^^(312)^ PM0SS ^1^1- (MP10, MP11, 
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MP13, MP14), PNP J=$*l^Ei-I-(QNll~QN19), *i*J-«:(R10~R19) ^ ?1 sfl^l^CClO, Cll) 

31 ^^^-(312)<H1 2±t± ^13-^ 7]^rf. 

(312)xr, ^2)-, 1;^, -t>i, ^2}- SE^ E^fl 

(MP14)£] Tfloleofl ^el^ ^oj-ofl ^ £*) 7 } ^^^cf. SEfb, S^liE-KMPMHl S. 

^ #fR!r M^^l^Ei(MP14)^l TflolE^ ±. + 1} $.<&°\) ^*fl *)H^4. ^ 7l§ 

^i^(REF)^ >fllic£.(Nl)^ ^*j-(Rl8)i|- 7^j-(R20)°fl -g-wfl^l &°-3- 

rf. SE«>, <q^- *]3KR30, R3D4I ^B]^ ^(RMOD, RBIA)£- ^ ^#71(46 , 48 HI ^ 

sfl x)EL»» f£7} ^ ^"Sr iLtf^th ^ , 

E)S) ^ 711^ ^ ^ T^J- >£3L7> *fll^=(Nl)^ °1 

ufl, ^o] *)lli^EL(Nl)2}- ^^-*(R16, R17)^ A EHH «1M^i7> S^s)^ 

e^^^e^CQNII, QN12)^r %7\ z}- ^2}-^ ^s^^ iL^&tf. ^, J=*ffl 

^EllrCQNll, QN12HH ^sj-^l ^1^)^, PM0SM^^]iEl(MPll)^ TflojE 

#7l ^V°fl £)*fl NPNm^^liEl(QN15)^ Uflol^ oflnlE) ?> o] ^^cf. o}^. <Q 

°1 "fl, *l|3icS.(N3)Sj ^o. pu0SE.®*}^&\ (MP13)^ TlHHS. ^17>S)°^, *)13 
icJE(N3)£l ^S|-S)^ MP13<^1 JlS-^ ^sHI ^ &cf. 
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42**1, MP133 ± + Q ^l2ia=(N2)^ 2]^- ^ 7 > ^s^t}. ^)l2ic=(N2)^- 

PM0SM^^l>iEKMP14)^ *fl2i^E.(N2)£} a|ff- #3 7} ^^J- 

5]^, S ^^liEi(MP14)^ 7flo] # ^<y-o] ^sj-^cf . zie-lss, e^^e) 

(MP14)^ JELell^ ^)lii^(Nl)^ £$]±t ^]2ii=(N2)^ ^s^l cfl-§-*H 2. 

^i=K ^^6.5., x-]* 0 V *Y2., S&^r S^fl^l^E^ ^ Til ^ oil 

^ <^J°3. tt ^13^= (N2)^ ^l2ii^.(N2)^ ^lliciEL (Nl)» 7]*M*] 

*r 91^. "H^H, ^ 7 J 7l§ #<3-(REF)£: ^l^^(Nl)^ #Qo) 

<2^> ^-¥-(314)^ ^^^-(312)^1^ ^sq^r ifflH. ^ 7l§ ^ (REF)2f, 

i2}Jf wWo^ *1*J-(R30H1 ^(RBIA) ^ ^^-(R31)<H1 ^sjfe ^^(RMOD) 

# ^ ^ *fll#3 ^(VOl) ^ ^)12#^ (V02)^r ^W". ol^. $\ 

n, #^(314)^ PM0SS^^1^*(MP15, MP16)4, ^71 #(46, 48) -8: j£ 

^fl^M , ^-^(314)^1 ^113 7l#^c^. Hjfls. 7^ 7l§ ^^J- 

(REF)-S- ^ ^71(46 , 48)3] ^<a^ $]7>€i=h ^ *1*J-(R30H1 

^Bl^r ^(RBIA)^ ^ #^7l (46)3 ^-oj^ tl7]-^nf. iEth ^ ^2: *1 

^#7l(46)oflAi o^AV ^s.^ ^3f(V01)^- ^71(46)^1^1 <3*i 

t}X| Zl-Zl-ol JjLoj^ ^ S J^S^SM 
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*l#(V01, V02)°l <£?&-s}7\) -fr^l^tq-. o)s. <&n, k}o]o)+ ^<a-(RBIA)4 ^oj. 
(RM0D).£ ^ ^^Ml -fr*]^t*. n&IM-, *^(R30) SE^r ^ 

(R31)^ #o) 7>^5)^, ^VSCRBIA, RM0D)-§; ^-sH * #^°] 

^71(46 IE^r 48)» #33^ ^ff-^l 7>^« ^ &cj-. <^7H 

*\, PM0SS^fl^^B^(MPl5, MP16)£r ^^-¥-(312)^1 *fl2ic::El(N2)£) #<£°\) trj-^ 

TflolEsq. ^<y-o] ^^-^cf. M^fl^l^Bil-(MP15, MP16)£] ^ = i!fl°H * ^ 

^ <2^> ^M(46, 48)^1 w}°H^ *i^>| <el7>^4. 

JE 4^ tiflJEL ^ 2)S(300)^1 91°]*} ^ €S ^ ^^(320)^ #7] 

*)]1, *fl2#3 ^(VOl, V02)* Q 7l^ ^«-(3io)S. 3^ = ^A)^cf. trj-eH 

, af|l, *]]2#^ ^(VOl, V02)^r ^«a-(RM0D)4 h^o^ ^oj- . 

(RBIA)S. £^r, aM°1i ^ 5E^r £H1 ^*fl «> 

°]<H^ ^I^-(VBIA) ^ ^2 ^^-(VM0D)7> 7>^^4. 

Tfl^H, ^ol^i ^ ^ ^«( 3 20)ofl ^SIl^iLS. 7l#^cf. h> 

£ *4W320)*IH HH<Hi *i*J-(R30)S] ^5)^ <S 

# ^-71(48)<>1H ^^-7> ^ej-slth 4^1, M^l^ (MP20)^ wfloi^ ^ 

■?f-7> 7>^^cf. o)s. o]«fl, e^^^e-](QN20^- QN21)# -f-*H €^^= 0 1 7>^£] 

(340)5. h> 0 1°^ #fKVBIA)7> ^H^tf. ^ *11KR3lW ^s^tt 

^7l(46)<Hl^1 #^3^ ^7> 
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t*. °1 nfl, S^1^B](QN22)^ Hflol^ ^=- 7 > 7>^£)^ m^^]^(QN22, QN23)* ^-*> 
^ * ^7> ^3^T}. <>13. o]5fl, E^]^(MP20)# -g"*H -H^r £ 

s}^ Bfl <>] ^ =^o]^(340)(£ 3 ^205. *]7}£)^- ^i^-(VM0D)7> 7}^tf . 

a. ^€ Sltf(VCC)£- ^^-g-^-S. £?fl£M 3.3VS ^€ H , HHH 

^ 7]§ *ltf(REF)£- IV *r $1^. °1 ^fl, wf^^i 

10K£°la^ VBIA SE-fer VM0D«- #fRr ^ 100uA7> ^ 

4. 

<64> S. 4^1 ^ ^M-!± ti.( 330 )^ ^ i£f a^S^l fl«B, £]^-<HH <?l7}-£| 

AIM*. *flo} AlJiCPDBH ^ 3)5.(300)* ^^r^c}. 

°1# fl«fl, 3*M9 xfMji ^l^«-(330)^ 3]^ <g^^ <?]tf|e]#(42 s 44)^ 

PM0SM€^I^B)(MP12, MP18, MP19)# 5^-^-. 
<65> #<H, £)Jfofl^ ^17>£)^ ^ >*flol«. *fl cH ^1JL(PDB)7}- gfligS. 

«.£|oJ ^-^Itt, #7l S^^l^Ei#(MP12, MP18, MP19)^1 ^S=lt}. a^-, ^ 

^HiL XH a]^(pdb)7> 5.4- 31 CS. ^E^y.^ ^^l^, ^-7] S^^^E^#(MP12, 
MP18, MP19W €^8r€^. ^o], ^ ^H*. *H<H ^1^(PDB)7> ^ tLsqig , 
£.(N3)^ zj- #^ ^^(VBIA, VMOD)^ *M sfl^S. JL^^cf. ojs. o)^, tffle 7 j 

7l$ ^-¥-(310)^- wKM^ ^ €^ ^-¥-(320)fe -§^*>*1 ^JL S. 

S- (SLEEP M0DE)S ^€-^4. 
<66> S. 5fe S. 3°fl ^ = eH*H (260)51 eflo]^ j=bMu1 (340)1- ^13-2-S. 

M-Bj-vflfe- 5]S.£olcf. £ 54 eflol^ ^.H^ol^(340)^ £3^(50)3}-, 

£<&/^ £ ^ ^^-(55)* 
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<6?> S. 521 no}^ ^-ei«-(50)^ z$ *m Aijrsq- w}^ /lis 

-H, -g-sm #^ ^ ^ #3 ^]J:5*1 °1» ^*fl, cflo] 

E}- ^-51^(50)^ <ytHEi(51)2K ^11^-^^(52) ^ ^]2^-el-f-(53)» S^tJ-. 

<68> 037HH, ^1^BK51)^ PM0Sm^^l^(MP30)sf NM0SM^^1^(MN30)S. 

^4(52)^ ^Hfl^l d)olE^(SIN)^ tfl«fl^ ^^M tiV^^ cflo]i=KNSIN)-I- ^Sfl, 6 

7 fl^ <£^Q Sl«13#(52a~52f)5. <?]tf|Ei# (52a~52f)£r AA W 
^ PMOS M$*l^Ei<4 ^uj-S] NMOSS^^l^B]^ ^^cf. 
<69> ^2^^-(53)^ cflolEKsiN)^ *«J^; fl^-i- ^tt 

(PSIN)» <&7] fl«fl, 57fl^J 3] 1 <?l^Bis.(53a-53e)5. ^^^h #7l ^^H^iw 

(53a~53e)^r AA PMOSM^^iE^ §m<i) PM0SM€*liEi5. £ 

cfloiBf ^^-(50)^1^1 nii^ -tu^, ^ ^^t^ 

*i cfloi^ *m ^ sat)-. 

<?o> <*}7HH, cflolBl- ^-(50)51 *)U£- 5^(52)2}- ^2^2^(53)^ ifl^ ^E^ 

T7} t}» ^ $1^. ^.eiM", C-flo]l=J. #&o) JL#ilS ol^xlJl, ^ ^Jf 7J;0) 

*l*h£r £5^- ^Tfl^cK n|-eH, ^11^^(52)^ *fl2£-B]^- (53)1- t^SHt S. 

<7i> £ 5^ ^<y-/^ ^ #ff- ^-¥-(55)^ t-llolB}- £-ii)^-(50HH 
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JI, #-fr« w}o]o^ ^ ^ *l^-<4 c^fo} ^ ^(LD.OUT)^ 

cf. °1# ^«fl, ^tf/^Hr ^ ^-§-^-(55)^ PM0SS^^]^#(MP42-MP46), 

NM0SM^^]^bH-(MN42, MN43), NPNS ^1^!- (QN32- QN33), ^W(R30-R35)^: S.^ 

^/^ ^ ^ ^^-(55 HI 9X°]*\, NM0SS^^1^E^(MN42, MN43)£- «] 

J27l« ^, cflolEj- £-eW50)4H #^3^ ^ #3 ^^(NSIN)fil- ti]w>^ 

#^ ^ls(PSIN)^ NMOSS^l^Ei (MN42, MN43H1 ^sfl «l5LSM *>7> ^Sfl^th 

°1 ™H, ^n^. ^ v)?-] PM0SS^^1^#(MP44 ( 

MP45)-a- "l^^. <^1# #<H, A ^(52HH c|o]^ gfl^ 

o] ^12^-^-^(53)^ v\ feo.^ -8-71 eflt PM0SS.^^l^Bl(MP43)# ^ 

^ *=-^r #7>^cf. 3=^-, *fl2-g-iM-?-(53)<*lH #?m eH€ 0 l ^11 

^(52)011^1 til^l^ ^l^iicf 5fl»S PMOS e^^I^bI 

(MP44)» ^g-SH ^-ff-7} ^7>^cf. 6] nfl, <y ^ 3MEKSINH ^*fl # 

ff-^r tfflE. ^ 3?3.(300HH ^fl*^ €fKVM0D) 5E^r 4 0 l^i ^(VBIAH ^ 

fe- PM0SS ^1 iEi (MP42) ^1 JL, MP42S1 S^^^e^ a]^^] a]^^ ^7} 

SE^r, «W<H:£ *HH VBIA)^- m^^l^Ei(MP46)^l ^^ZL, m«ffl*l>iEUMP46) 
2\ A}oj;*ofl «l3j]*}^- ^7} i£^ f *I3KR31H *l^-(R33)J±tf ^ «HH § 

W #JI, PMOS H^^]> 1 EKMP45)7> e^^^e1(MP44)^ 5«fl €• ^ 

£-5. 7>^^tf. °) n)|, ^^-(R31)^ *)^J-(R33)fi) 2*fl°]5.3., S^fl 
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(QN32H * QN31 6fl * s.^ 2«fl7> ^cf. QN31# -S-SM 2 «ti 

#7>^ PM0SE^^liEl(MP44)» -f-^H ^^cf. <^7HH, MP44<>fl # 

^-tt 5«fl^ a}©1s§ ^ PM0SM^^l^Bi(MP45)^l ^*1H ^^-^ £L7l7} 5WflS. #7}^ 
4. nJ-^H, ^ ^^(VMOD)ofl S^sfl ^sfl^l^ 3l<>m(SIN)^ ^ a, 

PM0S^.^^1^^(MP45)# = ^ VMOD^ll l0«fl ^7>^ ^i^-S.^ 

^cf. ol^tb ^i^b, nM°1^ ^fKVBIAH 2)n PM0SM€*]^(MP46)2l a>o]^ 

oil wl^l^H DC#^ 311 4°liL^ ^fKLD_0UT)3L^ 

4. 

£ 6(a)~6(c) ^ £ 7(a)~7(c) : cr £ 5°fl 5||o]^ S.aWiH (340)3 

^*>7l ^ 3^3E#5.*1, £ 6(a) ^ 7(a)*r « UMbKSIN)* 4-B^uf. 

£ 6(b) ^ 7(b)Tr ^ dH4 ^e] ^-(50)^1 afll, ^2^^- (52 ( 53)ol]^ #33^ 4l3L 
(NSIN, PSIN)^ M-^^rf. SEth £ 6(c) ^ 7(c)^r 3M*i ^ 

(LD_0UT)^ ^sj-l- 14^-^4. 

£ 6(b)^ 7(b)3 #S 62, 72^r *fll£-H}-¥-(52)2] 4lJ:(NSIN)» q-Bj-ifl 

-2- , 64 , 74^ ^l2^e]^-(53)^ ^}Jl(PSIN)# ^^4. S^:, £ 6(c)^ 7(c)3 

L65, L75^ ^ #iHLD_0UT)3 M-B^tfli, L67, L77-£- #ff-(LD_0UT) 

5- 6-§: ^-S*}^, £ 6^r ell °1 ^ ^sH^H (340HH 1.429Gbps£j ^ 
HMeKSIN)3. ^>°1-# < ?1 44^4. o] nfl, cflolEl-(SIN)^ £ 6<H1 £^<g «} 

0.7ns^ ^-te] ^ £&t\.. SEi^jr, 3MeKSIN)£) o.lns 

3 ^^^cf. 44 £ 6(b)fe 4^ *U, *fl2£-e)Y 
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(52, 53)^1 #^ ^!Jl°1J2.^ ^ ^ls(62 , 64)^ 5Hr4. 
<77> £ 7 -g- #S*>^ , ^r, -E 7-gr 2Gbps4 ^Jl(SIN)S ^>#^1 3 

44 £ 7(aHH #71 0.5ns4 ^4 ^ 3Hr4. ^g-o] , 

3M4(SIN)^ «V°1°1^ *lfKVBIA)4 ^2: *l-ff-(VM0DH 4*fl 4fr *}o)o]^ efl^ *| 

<78> o^, ^T$o\) ^ % ^Al ^ofl ^-O} #S*> 

<79> JE 8^r J£ 1^] SL*M # ^ Alitfloj #*](17)^- ^-^1^ O.S 44^tt 1- 

^£o]cf. £ 8-i- ^S*}^, ^ #*l(17Hr %n ^^1 71(80), 3)°14 ^ ^ iff- Ji 
^-(82), ^^3.^1-^(84) ^ ^71 ^ S (PLL)(88)# If-^4. 

<so> ^Ai7l(80)^ IS 4°l-2-^4 3t<8: ^ *r*l-g- 4 0 l-2-^5.- ! r4 ^4 

*i #3^:4. °1 #^4tt A R/G/B ^ ^Jl4 *)H ^ls(CON) ^ #^ ^1 

S(CLK)7> 13 ^ 5at)-. 

<8i> PLL( 88)^8- W tHI 71(80)5.-^4 ^1^(CLK)» ^3*}^, °H1 ^ sItt # 
3 ^IJL* ^^aI^ji, #^ 444 Ir^l-S. ^^4. Stb, PLL(88)^ 

-^7l£ #3 ^S(CLK)« 4-§-*H, 3H4 ^% *J iff- iL#^-(82)ofl4 ^r*34^ 31 
o]4 «fl^}«- 4^ .2.4 ^(non-ove lapping) #3 ^1«(CKP)# ^*r4. 

<82> cflolBf ^HL (Deserializer) ^ ^ff iL#-^(82)^ <£<0 (12)(JE. 1 ^SHH 

tf^4<H 4^3^ 3H4», PLL(88)°fl4 #^4^ -£.4^ #3 Al^o]) -§-#*H 
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<83> c1^H^l-(Descramble)^(84)^ ^ 4^ ^ ^ J!±^(82HH ^-€€ ^ 

^*Kn, #7l djolEf ^ DC ^Jiofl £]tfl*l 

tt A A R/G/B #^ ^1Jl(R_0UT, G_0UT, B_0UT), *)H ^l^(C0N_0UT)i4, ^S. 
(CLYJdUT)A ^ 

<84> S. 9^ 5. 8°fl ^ ^A]7l(80)# M-E^fc #^£o]cf. s. g# ^S^g, 

« ^71(80)^ ^^(920) , ^^-(930), ^^-(940), ^ t}£ 

^^^-(950), w}oHi 5)5.(960), Sfl^m £^(970) ^ ^^-^-(980)1- I^W. 
^ ^H^i, 3L£ ^-ol^.= «.(900)^ 71^ ^>^-(910)7> 2.^1 

<85> £ 9<H1 IS ^ol^.= w.(9oo)^ # #^S(15)C£ 1 f-*><*| ^0 

#*1(12)(3E. 1^-S)^^ ^I7}S)^ % ^IJll- #713*1 ^liS ^^^-cf. 7]^ 
(910)-fe cfol^c «. (900)o1 ]^ ^jjLofl ^ Aljr-g- ^*Rr %J>-6\) ofl^s] 

<86> £ 90} ^-4}- ^Ai7l(80)°fl a^H, «H°1i 5] 5.(960)^ ^^S-^-Ei 

2) #^-» 3]l*W<Hi*lfKBl) £ *02H>°1<H^ #-?KB2)» 

<87> ##/#°d- ^^(920)^ ^laWo^ ^fKBlH -§-#*H ^*V^. I IS. 

tf°1.2J=(900)» -f-SM tl7>El^ ^ -tl^i- #<y- ifi^^H 
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£. 9£] Nl^f N2^r A 7 A ^fr/^ ^^(920)^1 ^5. #3 M-^vflcf. 

<88> ^^(930)^ *H1hM«H^ ^-fKBlW -§-#*H #ff~I- ^Sl-JL, ^ 

^ #^ £ 9^ N3^ N4^r f^-(930) 

3 ^ #3 *]^- M-eJ-mick 

<89> ^ ^^-(940)^ ^liwfol^^ £fKBl)°fl -g-^M ^"71 

-¥-(930)^1 #3 413.^ 7l§ *}M-5}cc\ ^ofl ^-§-*m # 

3 ^r, ^e) ^-^-(940)^ ^ (summing) tijIH7]5. ^> 

^S)<H °m a]^ ^El# il^tf. o^7H>H, ^3 iL^-(940)^ #3 a]^ tt <S 

^ ^iJLS}- ^-7] A)JrO] tiV^S} -il^S. M-E^-M-^ #^ ^1J17> SjCf. o]^., E 

3€ ^ <>]3. #^ AlS^ ^7} ^l*>7l fl^oltf.- £ 

9^ N5£f N6^ 4^ ^ iL^(940)^ #^ a}^ M-^W. 

oo> Efl^f ^^(970)^ ^H 0 ^ ^s.( B 2)ofl -§-^H ^*Vcf. efl 

t ^^¥-(970)*=- ^ ^«. ( 94 0)s .«.b1 #!^£)*r 2)11, *)12#3 #<3- 

TTLCTransistor-Transistor Logic) £ 9 

^ N7tt 31 ^ ^$-?-(970)^ #^ ^i-i- M^VS^ 

<9i> ^^^.(ggQ)^ 3)^ 1S$JH970)*IH #3 3^7 ^llt ^sj^^H tl^lW %:% 

^1S(0UT)« ^^^4. °H, ^-¥-(980)^ 41 M tfl^H ^ sfl'i ^IS 

1- #3 H-eMU *8=#*l?lth o^l^M, ^^^-(980)^1 #3 ^15: 

(OUT)^r R.G.B, Aijr( C 0N) #3 *1Jl(CLK)7> ^ ^ ^cf. 



80-27 



1019990049951 2000/1/1 

<92> BEfV, ^ ^1^(950)^ ^l^MM o]7}s|fe s}-^ *1H ^1 (PDINH} 

-g-^H w>o"H^ £|S(960)7> $\5E.^ afloat*. ^ ^ £.JE^H 

<93> 5. 10-& £ 9*fl ^ ^Al7l (80)S] -Mt!: s|S.£olcf. 

<94> £ 10^1 J£a]^ 11 ol^.^^-(900)^ ^Htl % ^r^l-g- i=Mj2_2= , 

11 S.^^^ £ 10^ ^-^7](P90)^ I£ 

^ <§Efl°] ^^.tj-. *a-4J7l(P90)3 ^2fl 

*]£-KC46)£r IS tfol^=^| 7)$ ^« o. ^^(Vbat)^- IS tj- 

ol^.= 7} ^z\]S. ^(VCC)^ nfl^-ofl, vCCsq- ^^tt efl>i^ #<a-°.s ^ 

<95> 7^3 ^>^-(910)^ zj- 7^3iflAlEls-(C40~C42, C45), ^%>#(R40, R41) ^ 3.<£ 

(L40)£r ^^-^ 5£S C}oli£W(900)o))^ xJ{\*o\) ^ *1**Hr ^-°ofl afla^E) 

^ 7^ ^mol M-Bf^Cj-. «V^o)lAi^- ^-Ol, ^ Gbps^ C-fl 

?H*lfcKC45)^r ^1^7]- sfl^l e)$\ q-Bf^ ^ 5^ 7)^ 7^a|e^ q. 

B]-^rf. zie-m, aH]^ oj^ ^^j^ ^ 

^>7l ^ 3rfli=S>J- ^S>7fl CH S^E-iM ^^Cf. O]^ zjo], 7)A| ^ 

<96> £ 10^ €^(920)^- IS tfol.S.^OOOHH 7l^ ^7>^- (910)1- 
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^-(920)^ NPN^.^^1^1:(QN50-QN55 ( QN58)sf, *I1M-(R50~R62), ?\ »M ^ (C50)l- 
S^cf. M^^1^1-(QN52, QN53)£r ^ ^, 
(R54)-|r 9l7}5)^ SjSfl QN52^ ^SjE-] #^f-7> 7>^£)J1, °)3. <&n 

^112t=(Nl)^ 7}&&v%. <$7M*\, S^xl^Bl(QN53)^ *f|llc:=(Nl)£) 

-#-§-*Rr ^^^>7l ^Sfl 7l§ 41J:# ^W-. t£ 10^1 ^|2ii=(N2)^ & 

S^l § 7l§ <*1JL7> ^tj-. o}7HH, *11KR54)£- ESDCElectric Static Discharge) Ji 
S# -T-wl^tf. ^2flAlEl(C50)^ IS tfoljL = ^-(900)^ ^3i}|AlEi(C46)s}- ^^5) 

5.^- ^wl^tf. M^x]^B](QN52)^I Bflo-|^5>)- E^]^(QN50)^ *M 

(QN53)^ HIM^oD *11M-(R52, R55)^r ^ ^ W(R54, R53)4 ufl^^cf. M^fl 

^1^#(QN50, QN51)^r 3€ ^(VCC)^- S^l^ (QN54)£] #^b^ A>o]oii o^£)o} 

^^(VCO^^-Bl ^^cf. #^(930)^. Sj^sl^ a1Jto} 3 

^ efll^r *j^(R50, R51H £]*fl ^^Itf. M^I^e}* (QN54,QN55 ^ QN58)£r 

sjS.(960)S^ o]7>£l^ wW<H^ ^(BlH -§"^>^ 7l§ ^» * = 7fl t}^ 

S. 10^1 ^-^-(930)^ ^^-#(R64~R72)4 NPNM€^1^^#(QN56~QN63)S 
. (930H $X°1*] NPNm^^l^E|(QN56)^ (QN57)^- AA ^H^= 

(Nl)S]- ^]2ic^(N2)^ wfl^l^S. <a^«H ^ ##th=h °] nfl, 

AA £€*1^eKQN63, QN62)# -f-*M *ll3i^= (N3)s* *fl4i^-(N4)3. 

-§-<H, ^li^EKNl)^ ^]2^=(N2)^ &<&!Lt\- ^-M^r QN56^ 

?i^-ol ^cfl^o.^. ^o^t}. o] nfl, QN57^ o] ^o>^A^ 
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QN62^ #<$^ ^ 7 }X\f]ZL, x\U±IL(M)2] ^of;^] ^cf. a]-tfl 

*)]2i^=(N2)£l #<&o] »H^=(N1)^) ^ShSLt}- ^ ^-Mfe QN57^1 #3]^ ^oj-o] 
^>^m-. o] nfl, QN56S] -f-^Ei o] ^^.cf ^-o};^ QN63^1 

#<So] ^7}S\JL, ^l3ii^(N3)^ ^}^. ^HH, ^ tg-(R64)£r *\ 

^•(R66)3F ^#^-(930)^ ^ o]J^-&- ^, QN56^1 ^r^K\ ^ 

<99> 1] 

^4v= 



2 «G56 

<100> <^7HH, r eq5 6^ NPNH ^1^(0.56)^ °lHEi x^-g- ^-B^t}. S&th 

(930)^] M^^1^#(QN59~QN61)4, ^^#(R67~R72)^ w}olo^ 3}S(960H] 

^ ^si^ wHc^^ ^^-(bd^i ^ ^# 

<ioi> io^ =e] ^.^(940)^ ^*J-i-(R73, R74), NPNS^^l^t|#(QN66~ QN71), ^ 

U-«-(R75, R76), ^ ^^Rr iiB|^(QN64, QN65, QN72-QN74)*)- 

1-(R77~R86)# i^tq-. ^, j;L#Jf(940Hl l^^l^f 

(QN64,QN65,QN72~QN74)il- ^^€-(R77~R86)^r w}<>H^ €fKBl)» ^^Kr 

^4. 2=3l*l^El«-(QN66, QN67)-4, M^x1^e^(QN68, QN69)^8: # 

^- ^(SUMMING) ^ 7 fl£] tiling* 

<102> ^H^, ^^71(93)^ ^13^(N3)^ xfl4^^(N4)^ ^ 

QN663] alM^s). QN6921 uflol^s. oi7>^rf. a=$, *fl3i^L(N3)^ ^*J-(R75)^- 
^^^EKC75)°11 £]*fl ^117]^ ^JlS.^ m^*]^ (QN67) 



80-30 



1019990049951 2000/1/1 

3} HIM^S. «?]7>^rf. £ KM: %Si^, *lll7l§ ^3=(N3a)°fl ^^S. 

3^tf. *fl4i^-(N4)^ *]<g>g- ^^(R76)^ 7W1EKC76H] £)*fl 3^-3 

^2=(N4aH ^3^- ^i^S. ^^€^f. ^^IMfe Gbps^ ^£3. -§-^>7l 
^°\), *]^» R, #7j 4t5L«\} #-§-*}<^ q^}7\] ^^^rf. -H^l , 

f]^X\^(C75, C76)£- 40pF^l^ ^ $KE-i=- 

$*l^Ei(QN70)ir, #^ ^IJl-I- ^*><*| »l6ii^(N6)S ^l7>tVcf. *fl2HliE 
71^1 #^^r aflol^ Tsfe M^l^ (QN71)^- #^ >$^*H ^15^= 

(N5)5. ^l7>t!:^-. 

<104> ^.4 ^^o.^. ^e] ^.^(940)^ ^*H1 7l#siq-. ^-B] j^VJf 

(930)^ ^ll^(Il)fe £^3). ^ ^*HH1 <5]*fl ^ ojcf. 

<105> [^tj-^i 2] 

Tl = T ^=r ^ BEQN&& ^_^ T r _ T r BEQ N63 . 



^7HH, Icqnss^ QN66^ #^jEi i4E}ifljl, I SQN66 -Sr M^l^ (QN66) 

21 M-El-^rf. £th V BE QN66 ^ QN663 n°}^$\ *}<>}$] ^oj-^ q.^ 

^cf. Q68°fl tfltb ^ ^^.S 3?£]^t}. , Ilxr QN66^| #3) Hi ^ 

fif, QN6851 ^B|bJ ^-o.s. 3 ^€3-. 

80-31 



1019990049951 2000/1/1 

<iot> 2.^, *HKI2)*r ^^Hl s}«fl M-e^^ ^ flc|.. 

<108> 3] 

TO — 7 f=r r BE QNS1 ^ T T f V BEQNG9 . 

AjL 2 CQN67\ 1 SQN67 Gll ZPy t7 J~*~ J CQJV69 {~~ J SQW69 ex P C 7? J 

V T V T 

<109> c^HH, ICQN67^ QN67^1 ^% AA^, IsQN67^ 3=31*1^ (QN67)^ 

i^- #^-» M-B^^Cf. JE^V, V BE QN67 ^ QN67^ Uflo]-^ A}o)°) #<$Jjr 1+1^ 

4. Q67°fl tfl^: i&^JE ^ ^^14. o]«q- ^-©1, I2^r QN67^| 

fif QN69S1 #^S>) *j-o.s 3^4. *i*J-(R73)°11 ^, 

xl^(QN70)^ wflol^ *i^(R74H ^Sl^ t^ji}. ^-o] ^ 

<no> 4] 

^73= VCC-(R73 *I1 ) 

<m> o]^ ^ol, R733). R746)] ^oj-o. ^ mn> I2)6fl Tg-ej-^t}. ^e}- 

Ai, e^^l^Ei-i-(QN70 ) QN71)^'tiflol^-6flulEl #<S5L ^S^t)-. *I^-(I1, 

I2)ofl a) «|| #3 icJ=(N6, N5)^ ^^7> iH^tHr 

<ii2> ofl§ *<H , ^I32r-^(N3)^ ^oj-o] ^]4iL=(N4)^ ^iU} sH^o]^, ^ 

(Il)fe- tfl^S- J=iffl*]iEKQN66)» ^-*H nfl, QN66^ 

-2-, QN69^ #a)E^ ^oj-o. ^cfl^o.s ^}*}cf. nj.^ , QN71^- -f-SM ^ ^ 

^^-7]- *^7|| £]<H »]5i^E=(N5)^ ^^^m-. ;*l|4ic=(N4)Sj xlQo] $)3± 

H.(N3)^ ^iH} ^ ^t-g- 7>^1^, *HKI2)^- tflJf£- ^3(067)5- -f-SH 

*€-4. o| nfl, QN69^ #o}x]5L f QN66^ #^e^ ^o) ^Jcf. n|-e}- 
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*], ^|6iL=(N6)^ &<&°) fe^cf. £ ^- f ^e] ^.^(940)^ ol-g-^-o. 
#3 ^7} s.^sm- tt&t±. 

<iis> ;£ io^ w>o|<^ ^)S.(960)fe ^^#(R87~R91), NM0SM^^]^B^1-(MN71, MN72), 
NPNM^fl^l^#(QN76~QN78)S ^€4. ^, 2^ cf£ *1H 4lS 

(PDIN)7> silt 0 ! °>\d NM0SS?i^]^#(MN71, MN72H M^*]^ 

EKQN75)7> H^cf. ^, S^1^(QN75)^ ^l^lE^ M^*]^ 
Ei(QN77)« -§-*H M^fl^l>iEKQN77)^ -f^Ei *fllw}oH^ #^-(Bl) 

5*1 ^^^14. 5£^-, QN77ofl ^l^fRr QN773)- ^ e^*]^ 

(QN76H1 ^e^^cf. *V^ f S 3a*l^(MN71) ^ JL = ^ HigU] >iEi (QN78H1 

s^^M, <>1 n, QN78^1 * = *l^Hr ^l]2w>^>H^ ^(B2)7> sjcf. *fl2wW<H^L ^ 
fKB2)*r ^^-(R92)-i- el] 1 ! €€^(970)3 w>o]o^ tl7>€^. 

<114> gc^ ^oflA^ m^l^E^ -5}.^ ^o] ^cfls M-e^-^- ^ oj^s- 

=Hr M-^-W. ^^M, w}oH^ ^(Bl, B2)» zj- 

^ ^ 7]^] Hfe}- Jl^^r JlSTfl *> £ s. M^^li 

AH^7} £^€4. Stb, ^^H^ #<>1 ^*>7] , 

*>*f|3 sjcfls. ^ #5^- ^ Hfloji 7^:4, o)]D| 

<115> £ 10^ 5)]^ ^^(970)^ PM0S^*l^Ei#(MP70~MP73), NPN S^^l^E^ 

(QN79-QN84) ^ 7>i^-#(R92~R96)S ^^tf. SE^:, efl^g iS«-¥-(970)fe °}^;3.ZL2\ ^1 
J: -I- ^tlis *i&l*}7) fl«H, elln3-§- ^^l#S}-*>^ melius <£^t}„ 
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$M ^^(970)^ ^*j-(R92,R93)il- (QN79)^ wH°l^ s)S(960)S^-Ei o] 

(970)^ NPN S^^l^E^-i- (QN80, QN81)£r il^H?- (940)3.^ *fi5ii.E. (N5)S}- *fl6ii 

£-(N6)^ <g3*Rr *}-§- 3Hr4. PMOS ^€*1^KMP70, MP71)fe ^1 

^ 7>*H, QN803} -E^B] #<>H] ^sfl ^^^l ^./^.n^cf. 5E ^ :> MP72^ MP73 

£ #ff- ^lei 7>;*H, QN81^ £<$°\) ^ ^<j\% ^/^^rf. 3^, e 

^^l>iEi(QN82, QN83 ^ QN84)^ 7^J-1;(R94~R96)£- MP7H *I^M} n)-eH ^ 

^ #^r» ^*1(GND)S * = 7ll 

SM, eflig ^^(970)^ ^ ^IJlI- tl7>«>ol. *}^o) ^ a] 

S^^1^(MP72, MP73)1- £ 10^ *fl7ii.H 

(N7)fe 311 ^$^(970)^ ^ ±ILW q-Ej-^i^-. 

(970)^ QN80# i§-*}<q *1^7} ^7}^t}. ic|-^ \ QN80^ #3}^ ^-o>^] 

-H, PM0SS^^1^EKMP70, MP71)7> ^i^r^cf . 0} nfl ; MP71» -f-S><^ #-?Rr NPN 

h^^1^#(QN82, QN83, QN84H ^«fl 127)| $h=K , ^]7in^ 

(N7)^ #tfl3 o.s. ^>^lcf. o]<4 tiVtfls., ^l6ii^(N6)^ #<y-(VN6)c>l *fl5i^ 

(N5)3 ^^-(VN5)^.rf ^ « *£^(970)£] QN81^§- JlS^- ^^.7} 

^7>^cf. , QN80S1 vH-*1jL, PM0S^.^^liE-1(MP72, MP73)7> ^ 
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€*=h o] nfl, MP73^ ^efl^]^ ^€3^ ^ i^(N7)2l ^oj-^cf . 

i 10^ ^ t}£ ^l^-?-(950)fe ^1^E^(952 , 954)5. ^€4. S£ 

^ t}£ *H°W950)fe- ^-^H °17}5]^ ^ i}£ 7fl<H Ai^(PDIN)«fl 
^H 1 ^. ^, *W JE-JE.^ ^ 71(80)^1 sis. ^Itt ^ tj.£. 

4]J:(PDINH -§-#*H <£U 2..EL5. ^^H, a^s^t)-. ^, ^ 

# ^Sj-fe- t}£ *)H ^l^(PDIN)^ «H sUfs. -a^slJi, ufolol^ 

3j5.(960)£] NMOS M^^liEl# (MN70, MN71)^r H^r^H ^*Mr ^^tt^. =L 

^M-, ^ *1H ^ls(PDIN)7> 5.-?- ell US. ^^^1^ MN70, MN71°1 ^^.SSj^S. 

tiHoli 21^.(960)^ 3# *r nJ-eH, «H«H-S; ^^-(B1,B2)# ^*>*1 

nfl^l, slS. ^^im 5.3=5. 
<ii9> s. io^l ^3)^(970)^ ^ #(91-95)^ 5E.*K!:^. £ KHH^ 57fl 

^1 ^3<H ^2)^(970)51 <*mo\] cfl^flA-1 « <^Kg- ^fe 4]Ji5*1 

tf. nelM-, ^ ^71(80) XMflsl AiJioll cflsflA^ ^ #^rf. a 

3h ^1^^-S. £A]sl^l^ olttlE^(9i~95)^- ^*Kr iflJM S^^l^Bl 

A>ol^ zj-zj- ^^-51 <?]lilEl(91)oll tfl^A-1 2«11^5 A>ol^7l- ^7>5lS^- 

■M ^IJl^I = eHj± ^.g. ^Al^icf. 
<120> o]si\- %n ^71(80)^ nl^m ^Hl7> 7>^§>£^- ^>7l ^Sfl T}ol^:EL 

oflAi #^5l^ ^ ^51* HQSLS. 7}^tb4. 5E^, ^ ^71(80)^ 2^3*1 #^ 

°1 €^ *fl*IH # TTL iSfltS. ^s)JL tH^i^^cf. XI ^7>, ^ ^ 

4l7l(80)^r 7}*& <3^°1 3LB\s\sm S15.71- <£^o\ <Q^) tftf± $ 

^(DYNAMIC RANGE )7> ^ ^zj-g- ^Sfl, ^a1 7 1( 80 )^ ^^<a--g-o. 
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103 ^7l(80HH ^ 3*1(GNDW 3tb ^33^ 31- 

^>7l ^afl, ^Hf-/^ ^-^(920)3- #^Hf(930) aH3 ^^^^(VCC)^ ^^1(GND)7]- 
-£-£^3-. oj^. ^oj^ o] «- S> ti>o]c^^ 5)S.(960)£ afllHH 0 !^ ^i^-(Bl) ^ 
3^.3-, *H2«W°1^ ^fKB2) 33b a>-§-£)^ 3l#(VCC) 

^^l(GND) sKM ^^rf. 
<m> £ n(a) ^ ll(b)^ £ 10^1 JE.*^ ^-4}- =^A] 71(80)3 <^#3 ^llf ^^*>7l 

3^ £^«c>m. £ ll(a)^ S.S. cfol^.= «.(9oo)» *?]7>s]^ #ff- Ais^- q- 

3-vflji, ll(b)^r SL3. ^3^(980)* ^-*H #^3^ TTL 5)112] ^ ^1Jl# 3- 

3-\H3-. 

<122> £ 11(a)* nfl, ^ €^ 0~100uA3 3^*1* ^ i^i #§1 ^l^^i 

3-3-^3-. £ lKb)^ 7l>$ ^V*«^l 33: ^3<H ^1^7> aflT^ 3-^ o.s 

#33^ ^ 3-3-\fi3". 
<123> £ 12(a)-12(d)^- £ 10°fl #3- ^71(80)3 -g-^ -£^*}7l 3^ 

I2(a)^ 7]^ i 3-^(910)3 AiJil- 3^^, 12(b)£r ^/&<S 

(920)3 #^ ^1JL# 3-^HU, 12(c)3- 12(d)fe ^§^Hf(930)3 #3 413:3- #7l #^ 
^1^3 ^3 

<124> £ 13(a)~13(c)^ £ 10^1 ^ ^a] 71(80)3 *^Mr ^^7] 3tb 3-€- 

3-^£#S.Ai, £ 13(a)xr ^3 ^^-(940)3 4l3L» 3-3-^, 3E 13(b)fe Bill 
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£^-(970)^ "M M-^tflJl, £ 13(c)^ ^sjJf (980)^1 #^ u}-E)-uflcf. 



<125> je. io~£ 13-ir 14^. ^A]7l(80)7l- Jit]- ^^o.S. 

€4. tj-oliH. w.(900)5.^-E^ 3E. 10(aH £^ «>s>f ^ a]^7> <?] 

7>£)^ 7)^ ^}«-(910)^ S^^J SL^r >- ^«ofl o) 

Sfl £ 12(a)<M^ *M ^ sj-^o.^. M-Ef-^+cf. ^, i£ xq-oli^«.(900)ofl 

<126> o] nfl, £ l2(aHl ^fh ^IJL^ ^^(920)S. ^17>£)<H £ 

12(b)^ ^ ^3 -M^. 5. 12(a)^ VNl^r ^^1^ (QN50)^ 

o\}v}b\ ^, *jUlc.:E.(NlW M-^^H^-. a^r, £ 12(a)^ VN2^ ^5. 

(VNl)°ll <y^,g- n>l-^xfl7] ^ 7]§ M-E^t}. ^, £ 12(bHl M- 

BfVf ^lS(VNl)^- 71^ ^lS(VN2)^ &^/£<& €SH?-(920H*1 x}?§-2] 

#3^4. ole^ ^ Als^ ^~?-(930)°1H ^ ^3<H ^ *1]3^:E.(N3)2h *)U 
i^(N4)S #^ ^l3i^^(N3)^ ^l4ic^(N4)^ z^^- ^^^-(930)^ NPNS^^l^E^ 

(QN63)^1 *)Me^ QN622] ofl^^ #<3>§r ^-E}^cf. 

<127> ^]3ic=(N3)^ ^«a-(NV3)4 *H4i^(N4)^ ^«?J-(VN4)^: ^e) ii^(940)^ 

^ *)M7)2\ A ^3 *±3L£-*\ ^l7>^Cf. £ 12(c)^ ^(VN3)^r ^ 

(940)^ NPNS^^l^El(QN66)^ tfflo}^ oj^o_s. ^]7>£lfe- ^1#^ S. 
12(d)3 ^ ^-^(VN4)^r ^e] Ji^(940)^ NPN^. 3l*l^E-KQN67)£l Bf]°]iS ^17>S) 
^ A]2^ #^^r M-Efsflc]-. ^ 12(c)* 34-^(VN3a)^r *H3id= (N3)^ # 
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^-(VN3)^r *l*J-(R75)-4 ^n^UC75)^} £|«fl 3^ *}l*]M7)$>] 7}& &<&o] 

SE^h £ 12(d)* s}-*g(VN4a)£- *fl4ici= (N4)S] ^<a-(VN4)# z\Q 

(R76)4, ^2(1^B1(C76)^1 &m ^3.*] m*)ZL7}2) 7)^ &t±. o)Q 

71^ ell^o] b]^}^^. ^p-^^cf. s. 12(c) ^ 12Cd)<Hl Als^ 7} 

§ 4^ til5!7]oi]>H ti]iES)<>| zj-zj- *fl5i^=(N5)^ *ll6ic=(N6)olH # 

£ 13(a)^ 3f^#(VN5^- VN6)-ar ^ ^ t±#Jf (940)^1 NPN^^l^Ei 

(QN71)s}- QN70^ <HHEi ^^cf. £ 12(c), 12(d) ^ r £ 13(a)-!- ^"S^, ^13 

2r.2=(N3)^ ^<a-(VN3)3f *)l5i^=(N5)2l ^<y-(VN5)ol H)3l*Kr. ^ <g ^ £ 
13(a)!- ^-S^, ^ ^1Jl(VN5, VN6)^ ^ ^Zt 5)]^-§- 

(CROSSING) ^t}. ^, ^-4J- ^A]7l(80)^ #3 ^IJ^, iL#-*jK940)<Hl ^ 

SL3. #^3*r ^ 3^5)^ ^*H1 Sl^fl #^ ^I^r}. 

*H3°IH*r :£#Jf-(940)<HH ^Is^l ^«fl tilJu7 7 > 

-tlJLS} ^B|7l- ^-^tq-. 5. 13(a) Q ELS.^ ^ ^-B) 

(940)^1 %:% ^l5L(N5,N6)^ eflf ^^(970)^ ^^^^-(QNSO, QN81)£) nflo] 

zj-z}- <&7}&r)-. £ 13(b)^ 31€ ^-¥-(970)^ #^ ^IJi^V Al^^ol^^ ^afl- 
t+EHH, *ll7ii:E.(N7)2l *l#(VN7)-8- M-e}-M}4. nJ-sM , 5. 13(a)£) SL9l^ 
7l§o.S ^5ic^(N5)^ ^«a-(VN5)<>l -R-^l^>^ ( £ 13(b)<>11 ^l7:t-EL 

(N7)£) ^of^lrf. o]jeJ- t&tfls., S 13(a)£) 3.3,^ 7l§o.3_ ^6iiS. 

(N6)3 ^<a-(VN6)ol ^ #Efl» ^1*>^, £ 13(bHl ^fl7ii^(N7)^ ^ 
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o>^4. °}$\- ( TTLefl'iS- ^iJL^r t^s] «-(980)l- 7i*H t^^sqji, i=e}-oj 

a J IHJ-^M £ 13(c)^ s}-^^- t+EfidrtJ.. 

<128> ^sj-^AS., 5. 12 ^ £ 13^1 «><q- ^o] ( ^ ^a]71(80)<H) <£7]-£)ir o> 

A. 

<129> £ 14^r 5. 8*fl ^ v$[o]t% ^ ^ ^ iL^(82)l- v+Ej-tflfe- 

^r^£c]cf. cflolE} ^ ^ ^ j£^-(82)^r *Hl,*fl2 ^^^-#(400, 410) ^ ^7}^- 
^-(420)» -H^S] ^-71 -f-5r(88)7V S.a]&v\-. 

<130> ^S(88)^ ^Al7l(80)l- #^ ^ls(CLK)* <^ 3*1 

*| &51^- ^3. *H1 rfc^ *)]l~*lln ^--2.^^ (non-overlapping) #3 

^1-* <*| 7 HH, 9S ^ 

<131> ^]12fl^^-(400)fe ^"71 ^1 t^lE** n7H^ SL^sg Al^#o]] o- 

Sfl*]*H n^HM tgl 3M^» ^W-. <« #<H, n°l 9e}- 
7>^§>^, 9^1 MS] tg^ 3MeHt lfl = (word)S. ^ $XA. 5E^ ( Bfl*m 31 

*13.*H| 403 3. = ^ Al^Vl- ^ t-flolEfSA-l «^7l^|>H, # 

Bfl UMBHr A R/G/B ^ %7) ^lJLt- *)H ^IJKCON)* W 47fl 

o] tfl©lBl-#ol ^ ojcf. S^r, ^^), R/G/B ^ c-flolEj-s. 

^S>7]S ^ «<^°fl ^-Bfl t-flolBfl-^ 47fl7> 0>^ N7 fl 

<132> ^22fl^l-¥-(410)^ *Hia||A|Jf (400WH #Bfl c-Hol^s-g-, n7flS] 4 
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X(0^X^n)«i^ -i-i} ^, CKPX5. 

<133> ^ 7 l2).«(420)^ ^112 Bfl^UlOHH Efl^^ t-Ho}E}"i-8- ^^^al, ^7) 

#^11 ^IXSf, *flXfe #^ ^ISOl] -§-^><^, &7] ^3.7} 3 #3^ Aj-tfl C-flo]E^ 

» ^Ji cflolBj-^i #3^. ^7H1a^ ^7) ^fl a]s (DATA/SYNC)^ ^ 

^H^HI ^71 ^117} ^7fl^Kr7}-!- *13l3.>H °J7^4. 

<134> ^, £ 14o)l 5LA|^ tflojE}- ^ ^ ^V«-(82)^ £ 1^ ^Al ^1(12)^1^-1 

(82)^ ^- ^S.(15)# ^f-*M *fl\t 3MeH1 i^-7> iHNfe ^-^-^1 olfl- a. 

<135> £ 15 (a) ^ (b)^ £ 14*11 ^*b8- ^-e^tt ^^S^S-A-l, £ 

15(a)^r %n ^7l(80)# -f-*}^ ^JS(CLK)# ^^JL, 5. 15(b)xr 

^7l(80)» *fl^ c-flolE|-(DATAIN)# ^-^cf. 

<136> £ 16-^ £ 140II £Al^ #*HH 4^5^ dH^ sl<& « o >^^. Ai^^>7l ^ # 

^<H1 rcj-s. ^olHl- ^ «o V ^^ N7flSl Aj-Bfl C-flolB)-!;^ 2] ^ Ofi 1=}- 

(DATAIN) ^ #3 *!S(CLK)« o]^}c^ ^a>}^ ^741(^1500-^1520 #7]1), <^ t-fl 
o}^*) -§-71 Aijr7} 3#s)fe7M- ^sKr #7)l(*fl530 ^ *I1540 #7fl)5. ^^-^^1^. 

<137> £ 14~£ 1 6 o. ig^-s}*) ^ofl rtJ-S. t-H^Bl- ^ ^ iff ^.Aj-«.( 82 ) ^ Aj-71 



80-40 



1019990049951 2000/1/1 

<138> £ 16J1 PLL(88)^ ^71(80)1- S 15(a)ofl 3E*1^ #3 

^Jl(CLK)!- ^tH}^-. SE^, PLL(88)£r ^*1*1 #JE.^- 

^ n7fl^ _$_tH^ (non-over lapping) (<^7)*\ , M^r 1©1^ ^) 
# #3 ^1JKCLK)» 7]fO£ ^-^^4(^1500^^1). o}7H, ^ iLS^ £ 15 (b) 

^ ta}<4 £o) »n fe iLtR^ #11 £ 15 (a)ofl £ Al^ !-€! a} jr( C LK)sl- 

^ ^7l7> ■§■«*) *|-ch BE?h *fl2 .^wl^^ €-3 ^l^L^r afll iLwl^^ #3 4]JL7> 

^ alSSl ^(pi 8 )^ <?K> -ai^i ^^1^4. olsl- ^-ol, PLL(88)-& 

3 ^ n7fl5l ^ ^Bl^3g #e i ai^s.^. ^5^- ^ oit^-. 

<139> ^j|5io cf^l ^1, afll Hfl*l^-(400)^r S. 15(bH ^1€ 3)1 HHbKDATAIN)* n 

2fl ^1^(^1520^:^). ol7H, ^ t-llolEl-(DATAIN)^ zj-zj-o] n wlH<?l ^ 
71 ^IJKsync word)s+ R/G/B q cfltb HMbI-7} ^-M^ 3He|--I- ^n] 

^rf. hJ-bH, t-flolBl-(DATAIN)^- #^1 ^IJKCLK)^ f-^1 ^ ^7] (80)1- 

€^€4. <^7HH, -§-71 A]x^ ^ ^ ^Jr^ ^ ^71 AljL» ufEl- 

\H4-. , £ 15(bW £^1€ *>°1 31 3HeKDATAIN)^ nWlS(do di . . . 

d n - 3 d n - 2 d n _i)^ 3HeKP20)£]- nWlM^Cdo di ... d n _ 3 d n - 2 d n -i) 4JJ:(22) 

7} ^El^^j^^ ^HrCf. 4-^, ^71 Al^( P 22)^ ^ ^7flSl ^Ji C-flol^nf 

<wo> ^1520 ^l^ofl, ^1 Hfl^l^-(400)^- ^ iS^Sl a1^>1- 7>^Bl ^1 
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510#7iHH n«)ES ^l^^l N7fl2} ^-Efl c-)1o]b)-1-«- *)j2 Efl^l^-(12)S. # 

3*W*ll28 #7fl). <^7H, N7fl^1 ^tfl £ 2 (aH ^lJi(CLK) 

^ %-7]5\$r *fll ^ HHeKDD), afll c-flol^cf ^#o] <£^( lagging) 

^-uj- o]^ #Efl 3MbKDL), afll ^Efl cflo]B|-^.cf $)#o] bb>^-( leading) 

<141> *])520 ^T^ofl t 2fl^)«.(4i 0 )^ *fll 2fl^l^-(400)S^-Ei N7fl£l -tfEfl 

tfl^tt, n7fl^ ^ ^.^^^S #3 ^1S#(CKP0 ~ CKPn-1)^ b}-o]b1 u>^1o] ^ 
*flXfe #3 ^-7lA]^ i^lS 2fl ^1^(^)1 530#7fl). ol^ ; ^lEfl^l^- 

(400)^^ n7fl^ ^"Efl c-flol^-i;^; -§-aH igfs ^715^(420)5. 

^t°14. ^, £ 14011 £Al^ afli €fl^l^-(400)^ n7fl^ SLVi)^ ^Isl^l 
*>o} ^aJ-Sj-^nV, *fl2 2fl^l^-(410) ^ ^713^(420)^ ^flX ^ ^-tH^ #3 ^l^oll B]n 

<142> ^11530 ^Tfl^M], -§-7l 3^(420)^ ^71 ^fl ( DATA/SYNC) Q *flX -2.^^^ 

#3 Ai^(CKPX)ofl -§-^H, *fl2sfl*l-¥-(410H*1 2fl*m ^-Efl cflolBH- ^ ^71 ^1S7> 
3 #3} nflolEl-l- HrQQ cfl ^^(DATAOUDS.^ ^^^(^1540^:^1). <^7H1 

-H, -^71 ^7.11 ^IJ: (DATA/SYNC)^ ^33^ ^0)^7} R/G/B ^ ^ ^JS. 

til oIe}. 01*1 ^3% ^ ^ Al^o]xl» M-Ej-iflfe- Ai^S. ^^l^cf. 

<143> £ f-71 $1*11, n=92^ 7}^}JL ^, 1^ J=» 9W1EE). 7>^*>J1, N=3 

o]e|. 7H]SH t S- 14°fl 3^1 ^ ^1 *2 £ i6ofl JE.^ wj-i^ol ^4 ^o] 7l#^cl-. 

<144> £ 17*. -t-^ ^l^(CLK) ^ £ 14ofl £^1€ PLL(88)5.-^Ei *)U ~ ^9 

^.tH^^g #§1 ^1JL-1-(CKP0 ~ CKP8)2l sj-^S* ^ M-^}-^. 
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<W5> s. £ I4°fl ^ll Efl^l^-(400)# M-Bl-ifc H^t*. ^liefl^^-(400)^ 

31 l~3l 1M ^ l-l-i-(70a~70k) , ^ll~^l3H^«-(700, 710, 720)^- SL^nK 

<146> s. i 8 oll 51*1 £ 311 ~ 3111 #^###(70a~70k) AA^r *m ^o]b}- 

(DATAIN)^ #3 nllolEj- <a^^KD)S ^^^>J1 31 1 ~ 319 ^ -2.*!^ 

^1S#(CKP0 ~ CKP8) AA^r ^>(CK)S <*fl» ^o] t #^#^-(70a) 

311 #3 ^1S(CKP0)# #3 ^>(CK)S. <y^Kn., -s]l 

<147> 311^1^(700)^ 311-319 #^#«(70a~70i ^-fr^(Q)l-§: <y^*H 

A. °1 «J), wl^^^ *)12 ^ #3 ^1Jl(CKP1H1 -g-#*H 312 Hf[ 

°1eKDL)S.*1 #3^r}. ^|2 ^1^(710)^ 312 ~ 31 10 #^###(70b ~70j)2l 
(Q)l-^- ^H^W. °1 wl^^€ ^t^Hr 311 iL^^g #3 ^IJl 

(CKP0H1 -g-^H 311 ^"Bfl c-llolEl-(DD)^i 313 wW720Kr 3l3 ~ 31 11 # 

^#«(70c~70k)^l ^#^(Q)« «S3*H °1 it^Hr 319 

$-*\^ 41Jl(CKP8H1 -§-#*H 313 tf«H ^1o1e1-(DE)S.a-1 

<148> i 17^1 JE^m w>sf ^ol ( -2.^1^^ ^JlCCKPO)^ #3 ^ls(CLK)^- 

31 # ^ ^7l7> ^^l^ja, 312 ^ $L*\^ ^ ^IJlCCKPDtt #3 ^IsCCLK)^ 
al^ s. nv^ <^ >0 1 iz^ji, ^fl9 ir #3 a]s(CKP8)^ ^ls(CLK)^ 

«1M ^7l ^ 3#o] HHfecf. ziel^S, 311 ^Hfl cflolEfCDD)^, ^ «lM -Sf*}- 
-§•, 312 ^"Efl ^lomCDL)^ ##°1 SM:n. 313 #Efl c-flolBl-(DE)^.cl- <H#°1 ir^^Tfl 
€3-. °1^ ^-ol, ^ls(CLK)^ HIM ^^>» 312 ^ 313 #Bfl 

cflo]E]-(DL ^ DE)» ^^Rr w><4 ^-o] iL^V7l ^^o]cf. 
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<149> J£ 19^ S. 14^1 £Al^ ^7)^(420)# M-Bj-vfl^ l-^^o]cf. ^71^(420)^ 

^-¥■(730), ^ a}©} *\3L ^-¥-(740) ^ *fl4 tH2](750)l- S.^^. 

<150> £ 19*11 ^Hfl«.(7 30 )^ A ] 2 Hfl ^^-(410)5.^ #^s]^ *)l2 ^ *fl3 

#31 dl^mi-CDD, DL ^ DE)^ *>M-# -ilJL (S)°ll -g-^SH -Sd^l-Ji, ^1*1- 
(DATAOUT)* #31 ^ ^ US. 1H^(740)S #^3-. o] nfl , ^-Efl ^ Aji* ajj- ^ 
^(740)^r J§-7] ^ ^lJl(DATA/SYNC)oll -§-#*H , *fll, *fl2 SE^r *fl3 #31 t-flolE} 
(DD, IDL ^ IDE)^ *}b1 ^^>J1 #:M t3]M 2]]Ei^- tiliEt!:^-. S^:, 

#Efl ^ A]B» AlJl ^^(740)^ #71 HUES} Tjsf ^ ^7fl #Efll- M-B^-lfl^- ^fl #Efl 
#3L# ^ ^ , ^ #S(S) ^ ^ #Efl^- l^tfe Cf^- #Bfl 

^4. °1 ttJ), ^ ^l^(S)^ *I ^-¥-(730)51 ^l7>£lJl > cf^- #Efl Als^- ^14^ s] (750) 
S Sl7>^tK oj7H, a}es a]Jl(SH ^-¥-(730)fe 2:71 #3Ha1 *)U ^-Bfl c-fl 

°m(DD)S ^d^l-JL, *)U #Bfl tflo]E)-(DD)^- wlm ^€01 ^l^l 312 # 

31 3HeKDL)«- ^th}. ^^^-(730)^ ^ a]JKS)<^1 ^1 2 Aj-nj) v%o) 

El-(DL)^- 4^ «U= j^^ol ^^1^1 ^13 #31 3l°m(DE)» c»]t 3 

*fl, #31 ^ ^ A]jr ^^-(740)^ *fl4 »l^(750)S.-¥-Bl ^ #31 AlJr-i- 

<151> ^4 «1 sl (750)^ #31 ^ a}?h aJJe. ^^(72)5.^- &| Si ^7 ^ #nfl 

*flX *r -2.^1^^ #3 ^IJKCKPX), ofl# -t^ *)18 ^ -2.*!^ M ^(CKP7)«H1 
*H ^ =1*8 ^4. *ll 4^(750 HI *1 «l2l^€ ^ ^ ^}J1S>H #Efl ^ 

^-¥-(740)5. «?l7l-^cf. ol £0} tllolEl-(DATAOUT) 
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<152> £ 20£r £ 16^1 S.*]& ^540 #7fl<^ -tf,^ fSi^lS^, ^1540^711^ ^fll, 

*l| 2 ^ *l|3 -tfBfl cflolB^-i-CDD, DL ^ DE)^- -^7] aij^ ±$ sfl^^- al5ZS>cc] ^ 

Hfl^ 3HeKDATA0UT)» ^l^Rr ^r^]#(^l800~ ^1880^^1 a^tj.. 

<153> ^ t igo]| ^-Efl ^ ^bm Ajjr 1^^-(740)fe -f-*fl 

aj^ rflolE|-(DATAIN)7> ^7] ^l^^l^, *)U #Bfl 3MBj-(DD)7l- ^3. = 

a]E 2fl^^ <a^]^7>« ^W(»1800^1). <^]» ^HeKDATAIN) 
A -S-71 ^l^ol^ §>o] eflig^ ^7fl ai (DATA/SYNC) 7> ^^-S.^-b] <^ ^^r^-. s*V 

, 3^ cflo]^(DATAIN)7l- ^iL t-flolB}o-|Tg 5.°- efll g^ ^ A1^(DATA/SYNC) 

7} <2]«-5.JfEi ^^C]-. °1 «fl, ^ ^ ^151 ^3^(740)^ SM Bfl>§°) ^ 

(DATA/SYNC) 7> ^ <^HH*^. SE^, ^ ^ ^^(740) 

fe- S-f eflt^ -§-71 4!J:(DATA/SYNC)7> ^^s)^, ^*fl #eJ| ^Jl# 4w -#31 ^1 

IS.^ ti>o] Bfl>i(bypass)^)?lcf . 

<154> T£<£ t ^-Bfl ElMEKDD)7> ^7l 4^ H]E sfl^^ 1 tflSfl 

tH1o]^(DD)# c-flo]E}-(DATAOUT)S.Ai ^3#tK*(]860 l&Tfl). 

<155> >^Efl Aijr ^^(740)^- Aj-Efl r-i]olB)-(DD)7> ^ t3]E S||^ 

^ «3*1«1-*1 #-2.^, *fl2 ^Bfl iflolEKDL)7> ^ «U= ^^^7># 

^1820^^)). #«J, ^*fl2 ^-Bfl cDolEf(DL)7l- w]e sfl^4 ^Al*>^, X|2 -S-^fl 

(DL)7> 4Hl€ ^ji ^olE)-(DATA0UT)S>H ^^€4(^870^:^1). 
<156> ^ ( ^2 tflSfl d]o]Ef(DL)7> w]e sfl^i). ^*1*>X1 #0.13, ^13 tfSfl c-flolEj- 

(DE)7> ^ wis sjj^ij. ^^^7]- 7 ]- ^^14(^1840^:^1). ^ , *fl3 #31 isflolnj- 

80-45 



1019990049951 2000/1/1 

(DE)7> Him sfl^j!). H^^, ^3 ^-Efl nflo]Ej-(DE)7> 4*1^ ^M. 3HeJ- 
(DATAOUT)SAi ^^^cf(^l880^^]). zs^, ^3 #3] tSIMeKDE)7> wlM sj]^ 
^l*}^ ^1800 5&th ^12 S^r *fl3 3MbKDD, DL 

DL DE)7> Hlje sfl^s)- <a^l^l #7fl s)^ *1l800 ^-TflS. ^1^^. 
<i57> ^ t ^oiEf(DATAIN)^- #3 ^IJL(CLK) a>°H ^7} ^*fl*>*l #fe£f 

^, *fll #31 3MbKDD)7> c-flolB}-^ ^^g^cf. SEth 3HeJ- 

(DATAIN)sf -*lJl(CLK) *}<>H dl «1S iff- 7} ^fl^, *J|2 S-^r afl3 

S^r DE)7> ^iL dHE}-^ ^^g^rf. 

<i58> ^#t!r ^HH^tt n=9 ^ N=3^l2> 7>^s>^^t?]:, n^f N# 7>^A]7l^ £ lofl 5. 

*1€ ^ ^ #*lfe- 3^ cIMeKDATAIN)^ ^IJL(CLK) *}°}*\] ^fls} 

^ d2 «1M ^71 o]^ ^ # ^ o^cf. 

<159> ^-tgofl 4h^ ) LCD 2.^3 <4 ^ t^l-elM #*1<4 PC A>o]oJ dlo]Ef ^i^-i; 

# ^^5. cfl^l^S.^ jl^ C-flc]H} ^ ^ oj-qEj-, ^7l^ 

^Ml^l ^^fl ^ SX^r EMI ii°l^ £ ^ ^-g- ^ 

JL3)-7> &t}. SE^-, 7>^^- <$<&*)7}z\ SfruLS. ^^ol ^SgSj ^ ojop}, Jl*fl# 

JL^^O] $3-7} J£7l)%°.3,»] <g#^ ^1J17> ^ SiJ^- T^^fe M-7> 
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1] 

^Eflo] tijcl^. ^*Rr % Aj^^ofl o}o^, 

7>S]^ tflolE]- ^lollol^- AlJ: ^ Ajjrofl -§-#*H Aj- 7 ] aJ} Aljr<2}- A o V 7 ] ^ 

2] 

$m ^is^i ^-7i ^7i^ %-7] 
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^ ^ ^1^1 #^Rr ^j^^; ^ 

t}€- *fl^ HH^S. ^a}*^ ^ ^^>J1, ^-71 # 

4-, ^"71 ^2. 7^ ^ TgsH ^sfl #^5^ ^ff-^-l- ^S^lfe- W>0)0]^ ^ ^ 

, #7) 7]^ ^^if, ^-7] W}-OjO^ ^ ^2 T^J-ofl £]t> £3M) ^Sfl 

HM°1^ ^ JE^r €S 7>^A]7l^ «J= ^ *J 
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#7l A ^ x$°W& ^ #JlS ^*>oL, #71 HflJEL ^ 5)^.0^ «v 

^£)*r #7l w>ol^i #7} ^ a]Jl SJ- ^ % ^ 

^>7l W ^ #^5.*1 #^e>^ eflo]^ c^oltt]^ ^h)^ ^-g- ^io S ^ 

4] 

$X°)*\, #?1 ifflJEL ^ 2}jMr, 

7l§o] s)^ ^lli^^.^ i£sH] u^e?-H #7l ^llii^^ ^<y-o] 

<£^}?\} -6-^15)^ J±#*>J1, #7l wflJEL ^ 7)§ ^oj-ol)- #7l ^ 

7i§ #<a- ^M^; 

#71 ^1#^ ^ #71 ^12#^ #71 lffll= ^ 7l§ 5*1 = 

^ai?i #71 *m, ^i2#^ £<&^, #7i ^ ^ w>oioi^ ^^.6)| ^Bife 

^*»fl -8-^1 #7l iE^r «}°Hi &M1 £]*fl #7l 5£^r «W 

^^Mi 71-sl^ 4^ Aflo]«. ^ Aij-ofl -g-^H ^^Jslfe §>q- o]#<s) ^ 

^1^1« ^W^l, #71 i^^ll-^ ^$)% ^1*11 #71 = Q 7}& 

#7l W>clol>, * ^ S *lff- #U ^A^lSr 34-^-1 tL 
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^•71 Wltt>^ Aljr ^ ^71 ^ Al^o] ^oj- ^ ^cS{ # 7 ] 

<*} #-§-*l"*r ^» ^-71 ^4 #7] ^ ^ <#7) ^2: # 

c-^H #71 ^ #3*Kr ^/^ ^ ^ ^ ^«l*Kr 

6] 

fl^T #3 *!3l3.>H ^"71 f7l^ #3*Kr ^71 ^H; 

^-7] ^Xl ^lS-^-Ei #*£)^r ^ tflolEff #7l ^7^ M ^IM] 
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7] 

Bi ^ #Jl«- ^IsS. €«r«Hr ^/^ 

#7l ^ltiH^H^ #^H1 -§-#*M #^f-» rfc-S^ul, #7} x}^ 
*H ^7} ^^1- X|1S>^- #^ ^Jl^ ^12S>* ^ISSAi >S#SRr 

-s^-sf— r> 

^ (summing) x\S, ^ ti]jii7]#^ #7l *)U*}^ #^ 

^li7l^ y]ia*>Ji, <#7] ^12^ #^ ^15:^ ^271 § «i:5l«h #7l w] 

5i € ^^Hl #-§-*Rr *I12#^ ^#*Hr ^ Jitf^; 

#71 ^12^1^^ *#*H ^*>^, #71 ^El iL^o^ #^ 

^ll-fr^ ^!JL^ *)12#^ efllS# i£^*H cl7]f^ji ( #7l 

#71 511^ £ ^*Ka, #7l «1^^€ 
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m^ty 8] 

13^8- 9] 

*)]6*oHl fl<>H, #7] c-flolEf ^ ^ ^ JHLtfJHr, 
#3 AlJl^l -S-^H n+N-K ^7H, N^r 3^1^ oJ=cq 

*J-_EI, >H^ofl ^-71 ^ ^.S^l^ ^1^1-1- 7Md| Z^o] sfl^^ n«lSS. ol^^^l N 

#7l N7fl^ tflSfl djolEfl-*-, *fll ~ *fln £.«1^ #3 ^IJL^ Efo]^1 

*>*1°1 7}^- e ^lX(l^X<n) -SL^^ €"3 Aljrofl -§.^-s>c^ Hfl^l^ ^12 
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aOl-^nfc #3 ^.S.^ #7) &7) ^3<H *\£.7\ 

10] 

W ^1 (Transmitter)^ sjffi ^sM^W &<H*1 , 

*h ^-71 ^ *1^ o)f% #^5^ ^^-i- ^^171^ u>o]<^^ ^ ^ 

hH^ #-fr ^# 7>^a]71^ «H= ^ 

sHf-^h ^-71 BH°1i #^f# #7l ai^<4 ^ 

li] 

^110^1 5a°H, «H= ® £)3.Tr, 

H^Ml -fr^Sl£S. iL^Jl, #71 «BJ= ?J 7l§ #71 ^2: ^SJ-ofl ^S)^ # 
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^-71 afll, *fl2#3 ^I^, ^-71 $2: ^ h>o)^^ t^o]] ^s)^ 

0 ^^}7\) ^}^}JL, #7] ^ 3^r w>°H^i 7>i*J- 3H1 -#7] JE^r 

^7} +3)*]^2) -^*H] ^- 7 | 7j 7]^ ^oj- ^ 

12] 

^"71 A]S ^ #7] AIS^ ^-t}c^ #7} *> 

^ c-i^h #7i ^ ^^-^1 #^^>fe ^<a-/^^- ^ ^ ^-§^» ^l^Hr 

13] 
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[3^*8- 141 

^ Aljr^. ^Al ^ ^A] 7 H1 O^Ai, 

ff-» <$^*Rr sis.; 

^•71 ^1W>0]0]^ ^ = 6)1 -g-^j-O^ ^^JEI, ^7) A]^ # ~3L 

^ff- (summing) >HS t}s Hlj27l#3. ^S\JL, ^7} ^l*}^ -ilJL<4 

^ll7l§ ^<y-# tiliil^l-Jl, #7l »12a]-^- Al^fif ^]27l^ aljjLSM #7] H] 

iE^ ^sj-ofl Aj-g.^ ^i, *fl2#Sj ^Jl# >$^*Rr ^Bl Jitf-^; ^ 

^ *U#^ ^l^Sf *fl2#3 £^>o} rq^f^>al, #7) t]*H£$. 
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i^^r 15] 

*H 14^1 91 <H *] , #71 ^^"^^171^, 
#7l efl^ ^-^H #3£ w^ig * ^-*}aL. ^41- 

133^ 16] 

*fll4^°fl ^O^, ^"71 ^ ^7]^, 

17] 

^71 ^11^ #^ *lll7l^ -M^^>JI, #7] # 

^ 3£r*>^ »l27l§ &<&<L3- "M^Rr ?A-6r ^'AS ^ W ^7K 

18] 

*ll 15*^1 ^"71 w^^tt, 

<2] A>o]^ 2K(^7l^A^ K^r 0 *}<£^) tifl^S. #7>^ ^-^^S. 
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[3^$- 19] 

48*Hr ^- = -g- ^«1*>31, zj-zf n(<^7l>H, n-8r 1°1^ ^. 7 j 

7l alll-aflnfe #3 4LJl#*I| -g-#*H ^€*Hr ^ ^o]Bf ^ ^ 

^7} SL5L^°] 7 }x]v\ efl^l€ n«llS ojJfL^ N7fl^ #Efl rflo] 

N7fl^l dH Bfs-^-, ^-71 »ll~^l]n ^ i»H^^ #3 ^1Jl#^ Bj-o]Tg n> 

*]°1 7H V ^ ^X(l<X<n) ^ .SLtfl^ ^1^1 -g-^*H ^SS Hfl^Hr ^]22fl^l 

JO • cl 

*7l ^J:sf ^71 *flX ^Jl^l -§-#*M, ^7l *J|2 

13 t 1 * 20] 

*lll8*J-°fl 5a°H. ^71 ^ iE^!^ -S-71 a)l ^ tfloi^ ^ W]Eo] M.o\) 
Sfl^Rr ^8-2.3. *}*r c-flolEf ^-^ ^ ^ ^ 
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[3^8- 21] 

zJ-zM , T^ltt ^7} 2)1 ^ u]Et cflolB)- <a^*>Jl #7] 

~*l]n ^ SL*]^s§ #sj Aljrs. z^-^ <3^Rf ^ll~^ln+N-l «•■§■; g 

#7] »ll~^ln+N-l *fl#*Hr n7fl^ t-floj^ # 

^l^Kr -i^iLsL ^ *\)o)B\. ^ ^ SjS. 

I^U" 22] 

^18 *M $X*\*\. #7} "5-7}$-^, 

^ -#7) ^7l ^ a]E a))^^- w|i 2 ^>ji ) tiling 

#Efl #^*>fe *flN+l T^ISKZ, 

^71 3HE}"C- <#7) ^7) ^O^Sq- #7] ±$ ^^O] Q^^- ufl # 
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23] 

#*fl #3 ^1 Hms. n(«^7H, 1°1# 

(a) -HS.7} 3*1*1 #J£-ij- ^ ^ ^ll~^ln #3 

(b) #7l ^7} *)U~*l]n fe- SL*)^% ^JUr-lr °1 

(c) -^S^Hl #7} ^ a]^># 7 >^H 3l*m n«lSS o^o} 

(d) #7l N7fl^1 #Bfl c-flolEf##, #7} *fll~*fln £r S.*]^ #^ ^1Jl#^ Efo] 
^ ">*M 7>^- ^ ^lX(l<X<n) ^ .2.^^ #^ Ajjrofl §-7]^!^ afl*l«Hr # 

31; £ 

(e) ^-7] ^ ^0^7} ^-71 ^7] AlJl^ ufl, Hfl^l^ ^^1^1-^ ^-71 
^71 A]J17> ^#5]^ ^Bfl C-llo]^# #7l rflolEl-SAl €^*Rr #31-1- ^ 

24] 

*)123 *j-°fl 5a«H^, *7| (e) #31^-, 

(el) ^71 ^ ^OlEf7> ^71 ^-71 -tlaiol^, ^-71 #Bfl ^o]^ ^ ^ 

Al^fil- ^7l^ ^-Efl ElHBj-71- ^7] *7l AlS^l ^ «lH ^1^4 ^^1^7> 
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(e2) #7l #Efl cflo]Ef7> #7l ±^ a]E sfl^ ^^s>^, #7l *fll #Efl cfl 
<>m» #7} ^Ji ^o]b}-S.a^ ^sHf- #31; 

(e3) #71 *)U #Efl t-flol 147I- #71 ^ «1M sfl^^ «J*1SV*1 &_o#, #71 #Efi 
dH^# #7l afll #Bfl c-HojEf^cf #7l ^ *l<a^( lagging) #31 
#7l all <a^l^>^7l-# #31; 

(e4) #7l *f|2 #Bfl cflolBl-7> #71 ^ HIM <|} #71 *fl2 #31 c-fl 

^>m# #71 ^Ji c-flolEl-MA-1 ^IsRr #7)1; 

(e5) #7l A}2 #Bfl tflolEl-7> #7l ^ HlM ^^1^1 &0_#, #71 #Bfl 

^He}-*^ #7l ^11 #Efl tflolEl-jitl- #7l 4^ £.£L^#^- ^(leading) *fl3 #6fl 
3M3-71- #71 ^ HIM 3flEi2f <a^l^7>l- ^#sRr #31; 

(e6) #71 X|3 #31 EflolEj-7> #71 HIM ^^jil- <a*l*>#, #7l *fl3 #31 31 

°l^t #71 ^8Jt 3MeK§>1 ^^Rr #31; ^ 

(e7) #71 313 #31 3He]-7} #71 ^ HIM <&*\^z] &il#, #7l (el) 

#3is #31 « ^h^i-ji, 

#71 3U, #71 312 H^r #71 3l3 #31 tflol^V #71 %H C-flolBj-MA-l ^ 

^€ ^ #7l 3U, #71 3l2 afe #71 313 #31 CflolBl-7> #71 ^ HIM Sfl^^ ^^1 
&3l £j# #71 (el) 3-313. *!<8*Hr 4^!^ Sfe tiHEl- « 0 V^. 
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